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Relationship between Trade, Investment and Environment:
A Review of Issues
Introduction
Over the last couple of years, the globalization phenomenon in the world economy has deepened, with rise in the volume of trade and cross-border investment. It is observed from While on one hand, the enhanced globalization opportunities played a major role in enhancing the growth potential across countries, it also created a debate whether the changing international trade and global investment pattern were really associated with cleaner environmental regimes. In particular, the last decade has been marked by growing global concern on environmental front, covering the areas like global warming, emission of greenhouse gasses etc. It has been observed that trade policy and climate change may not be entirely unrelated The share of Central and South America, Africa and Asia (excluding middle-east) in global merchandise exports has increased from 3.01 percent to 3.73 percent, 1.93 percent to 3.47 percent and 26.38 percent to 29.29 percent respectively over 1998 to 2008. 3 Other developing countries gaining prominence in recent period include: South Korea (Rank 9), Hong Kong (Rank 11), Mexico (Rank 15), Taiwan (Rank 17), Saudi Arabia (Rank 18), UAE (Rank 19), Malaysia (Rank 21), India (Rank 22), Brazil (Rank 24), India (Rank 25) and Indonesia (Rank 30).
(World Bank, 2007) . It is clear from the recent discussions at Copenhagen that the developed countries want the next onus of reform to be on the developing countries (ICTSD, 2010) especially the ones with rising global export share. However, do trade or cross-border investment flows necessarily emerge as a major determinant of environmental degradation (both local and global environment)? The evidence from the existing literature is however ambiguous.
The trade-investment nexus can potentially cause environmental repercussions in a country in the following manner. First, the developing countries in their zeal to boost export from their territory may compromise with their local environment in the short run by allowing production of industries which are environmentally damaging. In addition, trade in response to growing global demand may cause overexploitation of resources (e.g. fishing, forestry, mining activities) and ultimately lead to environmental degradation. On the other hand, the degradation of environment may not only originate from domestic production, but could also be fueled by foreign investment. The idea is that the developing countries / LDCs may choose to grow in the short run by attracting investment in polluting sectors by maintaining a lower environmental standard. The phenomenon is termed in the literature as 'Pollution Haven Hypothesis' (PHH) (Cole et al., 2008; He, 2006; Merican et al., 2007; Wagner and Timmins, 2008; Basel Action Network, 2007) .
The ambiguity in trade-investment-environment nexus can be observed more closely from the cross-country scenario reported in The decline in EPI rankings of both developed as well as developing countries, associated with differing performances on the export front (i.e. trade) leads to an ambiguous conclusion on trade-environment nexus. One may argue here that the income level of a country perhaps play a more significant role in determining its environmental degradation. The existing literature predicts the presence of an inverted U-shaped relationship between the two ('Environmental Kuznets Curve' hypothesis). This relationship implies that environmental degradation (negative of EPI) goes up with income upto a point (shifting focus towards manufacturing), but improves afterwards (shifting focus towards services). Figure 3 shows an inverted U-type relationship between per capita GDP (PCGDP) of a country and its environmental performance in 2008, which is opposite to the EKC hypothesis prediction. The particular shape is caused by the lower EPI score of the high-income countries like Kuwait and UAE. In other words, though relatively poorer countries are characterized by lower EPI score, income variable alone may not be able to fully explain environmental performance of a country (Mukherjee and Chakraborty, 2009) .
Given this background, the current paper is organized along the following lines. First, the relationship between trade and environmental performance of the countries is explored, where export and import are considered separately, so as to understand the difference in the response pattern of the countries. Then the analysis focuses on the relationship between investment behaviour and environment, again analyzing inward and outward investment flows separately.
Finally on the basis of the findings, a few policy conclusions are drawn.
Trade and Environment
The complex relationship between income and environment as shown in Figure 3 brings forward the question of the relationship between trade inclination and environmental sustainability in a country. The theoretical and empirical evidence on the interrelationship between trade opportunity and environmental sustainability however is not unidirectional and portray interesting variations across countries.
First, the urge to boost export may make a government overzealous, which might deplete the stock of natural resources. This effect could be particularly stronger in developing countries
and LDCs who traditionally depend heavily on handful of primary export items. Secondly, the prevalence of relatively lax environmental standards in the developing countries and LDCs might motivate the firms from developed countries to shift their production activities with higher pollution potential in the former location. Thus developing countries specialise in dirty production while developed countries shift towards cleaner goods, but the resultant trade nevertheless leads to environmental degradation. On the other hand, the need to ensure compliance with stringent environmental conditions in developed countries for export often might force the developing countries and LDCs to improve the existing level of environmental standards which could possibly be aided by transfer of environment-friendly technologies.
However, if the developed countries attempt to impose higher environmental standards on developing country exports as a trade policy tool, then it might lead to suboptimal outcome.
The first type of environmental problem as mentioned above was observed in Bangladesh during mid-1980s (UNEP, 1999 , when the structural adjustment programme recommended by the World Bank and IMF was in full swing. To enhance shrimp export, Bangladesh introduced a combination of tax breaks and subsidy policies to further this objective. However, the policies finally led to environmental degradation and pressure on natural resources -rise in soil salinity and soil quality related problems; reduction in grazing land and loss of livestock; destruction of mangrove forests -and adverse effects on the cropping intensity, timing and crop mix under arable farming. Similarly, given the high energy price, Peru has recently stepped up oil and gas exploration in the Amazonian forest, leading to loss of biodiversity (Finer et al., 2008) .
The second type of environmental problem has been noticed after the formation of NAFTA, where a number of US firms within the polluting industries shifted their production facilities across the Mexican border (Gallagher, 2004) . Kellenberg (2009) has also observed that US MNC production is negatively influenced by more stringent environmental policy. Similarly, growing pollution intensity can considerably explain Turkey's export pattern (Akbostanci et al., 2004) . North-South trade in metal waste and scrap is also worth mention, where South processes the toxic wastes and the final product reaches the North. Ship breaking industry deserves particular attention here, with Alang (India), Chittagong (Bangladesh), Aliaga (Turkey) and Karachi (Pakistan) emerging as major hubs, thanks to the comparative advantage enjoyed through low labour cost and relatively lax environmental provisions.
One additional concern is that loss of biodiversity due to overexploitation of natural resources or depletion of the ozone layer by industrial chemicals in developing countries may not necessarily be caused by local players. The distortions created by subsidy regimes in the developed countries are to be equally blamed. For instance, the EU generally obtains the fishery 'Access Rights' from some African and other LDC countries on the basis of a mutually agreed upon payment. Generally the agreement limits the volume of fishing by the European vessels during a certain period. However, the vessels, aided by fuel and other form of operating cost subsidies, always potentially tend to overfish (Mbithi, 2006) . The LDCs often lack the monitoring infrastructure, which compounds the problem. For instance, University of British Columbia research has revealed that fish stocks off West Africa have halved over the last three decades.
Trade may however contribute towards environmental sustainability by providing incentives to upgrade production conditions. For instance, it can be noted that in line with the demand for 'cleaner' and 'greener' technologies, the number of ISO 14000 certified firms across developing countries has gradually increased over the last decade. However, voluntary initiatives in developing countries are rather limited as compared to their response to policies undertaken by the North. For example, the leather firms in India have upgraded their pollution abatement system and curtailed the use of carcinogenic and other harmful chemicals in the production process considerably since late nioneties, owing to the stringent environmental standards and sanctions imposed in the EU and the US (Chakraborty and Singh, 2005) .
Though several economists have argued that trade policy instruments are second-best measures to further environmental goals, they still find rampant use in present settings. 5 For instance, the US unilateral prohibition on import of certain shrimp products from India, Malaysia, Pakistan, the Philippines and Thailand (WTO DS 58, 61) on the ground of harmful effects on sea turtles could be mentioned here. The argument presented in favour of the US action was that the countries, who have already internalized environmental costs (i.e., North), need to impose an environmental protection (tax / standard) on imports from a country which has not yet internalized (i.e., South) its environmental costs. The trade literature however indicates that more often than not environmental standard in developed countries is geared towards restricting the entry of developing country firms in their markets (Gandal, 2001) . For instance, eco-labeling, which attempt to ensure that exports from a country are produced through an environmentfriendly process, has recently emerged as a major barrier on exports of environmentally sensitive products from the developing countries.
6
The experience of the EU and the US in this area would not be inappropriate here. For instance, in the US, the federal agencies have adopted nearly 2,500 private-sector standards, including voluntary consensus standards (WTO, 2006) . Clearly the interest of the domestic players takes precedence over the environmental concerns. On the other hand, wide variation in 5
In fact home country policy intervention may not always ensure a better environmental outcome. For instance, Indonesia imposed an export ban on logs in 1985, which was a success during initial years. However after a decade illegal logging activities created deforestation and threats of ecological imbalance (Dillion et al, 2006) . Eco-labels create significant problems as they have the important distinction of focusing on production and process related criteria, which often do not affect the intrinsic characteristic of the end product. Moreover, the set criteria may reflect the environmental preferences of the developed country granting the eco-label but not those of exporting developing countries.
eco-labeling norms (standards and certification procedures) among EU Member States adversely affects the interests of developing country exporters. For instance, the stringency in aflatoxin B1
standard on groundnuts and varying pesticide residue regulations on Indian Darjeeling tea and coffee exports could be mentioned here (Otsuki et al, 2000) . Chakraborty (2008) has also noted negative influence of stringent environmental standards on India's exports.
The trade-environment nexus can also be captured through the relationship between pollution abatement expenses and net imports. The theoretical linkage here is that a developed country may invest heavily in the polluting sectors in a developing country and import the final product within its territories. In the process the local population of the North escapes the exposure to pollution load at processing stage, while the burnt is borne by the South. Some credence to this thesis is obtained from existing empirical works. Studying US trade data from 1958 to 1994, Kahn (2003) has noted that while poorer, non-democratic nations are not US pollution havens, the pollution content of Africa's exports to the US are much higher than other continents. Levinson and Taylor (2004) have also noted that for the US net imports are positively related to abatement costs.
It is observed from the literature that socio-economic and socio-political factors like income, human development, corruption and democracy significantly influence environmental performance of a country (Mukherjee and Chakraborty, 2010) . Several studies have reported the presence of a non-linear relationship between income and environment, i.e., the Environmental Kuznets Curve (EKC) hypothesis (Bruvoll and Medin, 2003; de Bruyn et al., 1998) . Like the case of income, non-linearity is observed between environment and human development as well (Jha and Bhanu Murthy, 2001) . Democracy is generally found to positively influence environmental achievement of a country (Bernauer and Vasiliki, 2004; Morrison, 2009) , though some studies report that this relationship may not necessarily hold all the times (Kelso, 2006) . Similarly corruption is generally found to be negatively influencing environmental sustainability of a country (Welsch, 2004; Winbourne, 2002) , although a section of the literature argues that corruption may not be environmentally destructive in a general sense (Robbins 2000 (2) The full form of the variables and their source are provided in the following.
Investment and Environment
Given China being the leading inward destination of FDI, a number of empirical studies has tried to estimate their environmental implications. Several studies have confirmed the adverse implications of FDI inflow on Chinese environment, i.e., existence of the PHH phenomenon (Cole et al., 2008; He, 2006) . However, the working of the PHH phenomenon in the Chinese context has been rejected by certain studies as well (Rock, 2002; Temurshoev, 2006) . The ambiguity in the literature on relationship between FDI and environment in China has prompted several studies to differentiate the source and destination of FDI to understand the underlying factors. Dean et al. (2004) observed that FDI coming to China from Southeast Asian developing countries are generally motivated by weaker environmental levies prevalent in Chinese provinces. On the other hand, joint ventures from developed countries (e.g., US, UK and Japan) are found to be attracted by stronger environmental levies, regardless of the pollution intensity of the industry (Dean et al, 2004) . Wang (2002) also showed that FDI coming to foreign-owned and community-owned companies are engaged in cleaner production patterns, while state owned and privately owned enterprises are leading to environmental disaster (Hua, 2002) .
Thanks to the 'Flying Geese' model, a number of Southeast Asian economies have developed though huge inflow of FDI since the eighties. While the growth effect of the investment is widely acknowledged, the short run compromise on environmental front may not be ruled out. It was observed that FDI inflow from the OECD countries intensified pollution in Malaysia, Thailand, and the Philippines (Merican et al, 2007) . Countries like Papua New Guinea, the Philippines and Indonesia had lowered their environmental standard for inviting FDI in mining sector (CUTS, 2003) . Though PHH phenomenon is rejected for India (Mukhopadhyay 2004; Jena et al 2005; Mukhopadhyay and Chakraborty 2005; Dietzenbacher and Mukhopadhyay 2007) , an increase in India's export of polluted products has been reported (Chattopadhyay, 2005) .
The presence of PHH in Latin America has also been an area of extensive research. Citing the experience of Chile, Birdsall and Wheeler (1993) noted that elimination of barriers on import of new technology from abroad and the same on FDI inflow also leads to importation of industrial country pollution standards, which results better environment. A similar observation has been made by de Almeida (2008) with respect to Brazil. However, Jenkins (1998) noted that evidence on lower pollution intensity in Latin America in the phase of external sector reform is ambiguous.
The political economy angle of the interrelation between FDI, governance and environmental decisions has been another widely researched area (Fredriksson et al, 2003) . It has been empirically observed that at high (low) corruption levels, FDI leads to less (more) stringent environmental policy (Cole et al, 2006) . In other words, after entering a less stringent location, MNCs may attempt to reduce the environmental obligations further.
However, it has been reported by some studies that FDI brings in best environmental practices, adoption of cleaner norms and energy efficiency (Prakash and Potoski, 2006) . Smarzynska and Wei (2001) noted that evidence on PHH is at best weak in several countries.
Analyzing the NAFTA experience, Grossman and Krueger (1993) argued that environment may not be the only reason for Mexico to attract US capital in post-bloc phase and the consequent greater access to US market has been beneficial for it.
The interrelationship between FDI outflow and PHH has been another interesting research question in the trade literature. The idea here is that the polluting production activities are undertaken in the South as a result of which pollution decreases in North. Like the case of FDI inflow, the empirical evidence has however been ambiguous. For instance, analysis of FDI outflow from German manufacturing sector reveals robust evidence of PHH for the chemical industry (Wagner and Timmins, 2009) . A similar confirmation on US FDI outflow and PHH has been observed by other studies (Xing and Kolstad, 2002) . List and Co (2000) also noted that location decisions of firms are influenced by environmental stringency. Interestingly, while Kirkpatrick and Shimamoto (2005) have showed that Japanese outward FDI usually is not going towards 'dirtier' locations, Basel Action Network (2007) has blamed Japan for pushing 'toxic' exports through regional trade agreements. A similar finding on dirty' FDI outflow for several OECD countries has also been reported (Aminu, 2005) . On the other hand, Eskeland and Harrison (2003) noted that the US factories in foreign countries adopt cleaner energy usage policy as compared to local plants.
Given this background, the current study is estimating variants of the following models for estimating the relationship between investment and environment: It has generally been accepted that a composite environmental index properly summarizes the environmental condition of a country, and is more meaningful as compared to individual pollution indicators (Esty et al, 2005; Jones et al., 2002) . In line with this practice, the current study measures environmental achievement through the data on Environmental (EX08^2) is included in the analysis, EX08 is found to be statistically significant, while EX08^2, the coefficient of which bear a negative sign, is not. The result indicates that with rise in export orientation of a country, its environmental quality increases. It is further observed from model 3 that inclusion of PCI08 among the independent variables makes EX08^2 significant, but with a negative coefficient. Hence inclusion of income brings out the non-linearity in the relationship between export orientation and environment. It is observed from models 4, 5 and 6 that human development positively influences EPI08SCR, but democracy and corruption do not significantly influence the same. Interestingly, the coefficient of corruption is negative, though insignificant, which implies that environmental quality may deteriorate with rise in corruption. The obtained result does not support the PHH framework.
The diagrammatic representation of the finding is presented in Figure 4 . It is observed from Figure 4 that a one-to-one correspondence exist between export orientation and environmental performance, and the linear relationship suggests that the countries characterized by lower export orientation are marked by lower EPI score as well.
10 Table 3 summarizes the regression results obtained from various versions of equation 2.
The results from models 1 and 2 show that import orientation (IM08) does not significantly influence EPI08SCR. It is found from model 3, which includes income (PCI08) and second order term of import inclination (IM08^2), IM08 is found to be statistically significant with a positive coefficient, while the same of IM08^2 bear a negative sign. The result indicates that with rise in import orientation of a country, its environmental quality increases, but at a decreasing rate. It is further observed from models 4, 5 and 6 that human development and democratic settings positively influences EPI08SCR. In other words, presence of democratic political framework as well as increasing awareness about health concerns through growing literacy might lower the possibility of degrading the environment through increased import of hazardous items like waste 10 It needs to be mentioned here that there exist a liner relationship between PCGDP and export inclination as well. In other words, richer economies are understandably more outward oriented.
and scrap etc. Like the case of export orientation, the coefficient of corruption is found to be negative, which implies that environmental quality may deteriorate with rise in corruption.
However the coefficient is statistically non-significant.
The diagrammatic representation of the relationship between environment quality and import orientation is presented in Figure 5 . It is observed from the Figure that the countries characterized by lower import orientation are marked by lower EPI score as well.
11 Table 4 summarizes the estimation results on the relationship between FDI inflow and environmental quality of a country obtained from various versions of equation 3. The results from models 1 and 2 show that FDIIN08 or FDIIN08^2 are not significantly influencing EPI08SCR.
However, inclusion of income, make FDIIN08^2 statistically significant with a negative sign.
However, inclusion of other explanatory variables like democracy, human development and corruption levels of a country in the later versions of the model cannot make FDIIN08 terms statistically significant, but coefficients are always with negative sign. The results indicate that FDI inflow might cause environmental degradation, unless necessary policies are adopted by a country. The saving grace is that human development and democratic settings positively influences EPI08SCR. However the coefficient of corruption is found to be statistically nonsignificant. Though the obtained result may not conclusively confirm existence of PHH phenomenon, the potential concern becomes obvious.
The interrelationship FDI inflow and EPI of a country is analyzed with the help of Figure 6 .
It is observed from the figure that a negative relationship between the two is emerging. The negativity is caused by the presence of countries like Angola, Guinea and Djibouti, characterized by low EPI ranking but high FDI inflow.
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It needs to be mentioned here that there exist a liner relationship between PCGDP and export inclination as well. In other words, richer economies are understandably more outward oriented. Table 5 summarizes the regression results on the relationship between FDI outflow and environmental performance from various versions of equation 4. As expected FDI outflow is higher from the richer economies, also characterized by higher human development and better democratic framework. It is observed from model 2 that the coefficients of both FDIOUT08 and FDIOUT08^2 are found to be positive and statistically significant. The positive slope of FDIOUT08^2 is an interesting observation, which indicates increasing environmental quality as a result of outflow. The results actually provide the mirror image of the findings from the earlier analysis. While FDI inflow may cause environmental degradation is a country owing to hazardous industrial production taking place in the South, outward investment takes away that risk from the North. However, the value of R 2 in model 2 is found to be much lower. Interestingly, the coefficients of FDIOUT08 and FDIOUT08^2 are found to be negative in models 3, 4 and 5.
However, the coefficients are not significant. Figure 7 shows the relationship between FDI outflow of a country and its EPI, which is positively sloped and non-linear. In other words, the more is the outward FDI flow for a country, the higher is the environmental sustainability.
Interestingly while the analysis with trade does not support PHH (i.e., export and import not leading to environmental degradation), the examination of investment flows provides a weak support for the same (i.e., investment leading to environmental degradation). The result looks conflicting on the face of it, but reflects real world scenario closely. For instance, the complex relationship between trade, investment and environment can be explained with the recent FDI inflow from developed countries to developing countries in agribusiness, as reported by WIR (2009). The major recipients of the investment include developing countries and LDCs like Cambodia, Lao PDR, Ecuador, Tanzania, Peru, Malaysia etc. The investment comes not only in food crops, but also for bio-fuel (e.g., Jatropha curcas L.) cultivation. Now the idea here is that the developed countries would import the food crop and as a result trade in that category should rise. Hence the relevant SPS conditions (e.g. HACCP and the other relevant ones) are expected to be fulfilled by the developing country cultivator as far as trade is concerned. In addition, the foreign investment is likely to enhance agricultural productivity, aided by technological improvements and research and development support, given the otherwise low level of capital formation in agriculture in the South. However, it may also lead to efforts for creation of higher export surplus and consequent water and other natural resources exploitation in the developing country. Hence the overall environmental implication of this FDI flow and the resultant trade dynamics would depend on the relative strengths of the two effects in a particular country, and
can not be predicted a priori. The results of the current analysis perhaps highlight that ambiguity.
Conclusion
As observed from the earlier discussions, the interrelationship between trade, investment and environment is not unambiguous. Often the developed countries are found responsible for increase in production of polluting products in the South. Given this background, the optimality of using trade policies (i.e. higher environmental standards) in the North to further environmental objectives is questionable. The concern comes especially from the fact that higher standards imposed by developed countries always increase profitability of domestic firms; while reducing the same for firms located in developing countries (Ganslandt and Markusen, 2001 ).
The strategic influence of environmental standards on trade often results into price correction on environmental ground, adversely affecting terms of trade for the South. It is argued that the environmental tax on pollution-intensive sector increases the price of the exportables, the mirror image of which implies that poor environmental standard acts as an export subsidy.
Using this logic, the developed countries often impose price correction on developing country exports. For instance, leather export from Bangladesh to Europe or flower export from India to Japan gets lower price on the ground of the prevailing lower environmental standard (RIS, 2003) .
This is a way might play a crucial role in forging a positive relationship between trade and environment.
The trade literature also provides evidence on presence of duplicative and discriminatory testing and certification requirements in developed countries, which act as a substantial barrier to trade as far as the South is concerned. The standards often go beyond 'necessary scientific' measures and the time provided to developing countries for adjusting is often not adequate. For instance, in 1997, US Food and Drug Administration (FDA) decided to implement Seafood Hazard
Analysis and Control at Critical Points (HACCP), and a very short notice was provided to the Indian players for ensuring compliance. According to the procedure, Indian exporters eying the US market must undertake HACCP analysis; implement Sanitation Standard Operating Procedure (SSOP) and the Current Good Manufacturing Practice (CGMP), as the US importers need to source the product only from a country implementing HACCP (Henson et al, 2004) . Similarly it has been noted that the new EU regulation, "Registration, Evaluation, Authorisation and Restriction of
Chemical substances" (REACH) could potentially hurt the interest of developing country exporters. These consequent compliance requirements could be cited as the reason why export is found to be positively related to environmental performance in the current empirical analysis.
FDI on the other hand, still seeks a market characterized by relatively less stringent environmental regulations. This typical difference between export compliance and investment behavior has been reflected in the regression results.
One major problem for developing countries is that transfer of environmentally sound technologies and processes (ESTPs) is imperfect, given the absence of the 'market'. In general, the patent right holders set the price, based on their legal right to exclude all competition for their product or technology for a limited period of time, which limit the ability of developing countries to upgrade their production capacity. India for instance has proposed to the WTO that ESTPs should not be made obligatory until these items are freely available (GOI, 1997) . If smooth transition of 'green' technologies can be ensured, trade barriers faced by the South would go down. The challenge for the developing countries therefore is to enhance trade in environmentally-sensitive categories, simultaneously maintaining environmental sustainability. Figure in the parenthesis shows the White Heteroscedasticity consistent standard error for the estimated coefficient ***, ** & * implies the estimated coefficient is significant at 0.01, 0.05 and 0.10 level. Figure in the parenthesis shows the White Heteroscedasticity consistent standard error for the estimated coefficient ***, ** & * implies the estimated coefficient is significant at 0.01, 0.05 and 0.10 level. Figure in the parenthesis shows the White Heteroscedasticity consistent standard error for the estimated coefficient ***, ** & * implies the estimated coefficient is significant at 0.01, 0.05 and 0.10 level. Figure in the parenthesis shows the White Heteroscedasticity consistent standard error for the estimated coefficient ***, ** & * implies the estimated coefficient is significant at 0.01, 0.05 and 0.10 level.
